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MILITARY SPECIFICATION

CAPACITORS, FIXED, PLASTIC (OR METALLIZED PLASTIC)
DIELECTRIC, DC OR DC-AC, IN NONMETAL CASES, ESTABLISHED RELIABILITY

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-

ments and Agencies of the Department of Defense.
1. SCOPE

1.1 Scope. This specification covers the general requirements for plastic (or metallized plastic)
dielectric, fixed capacitors, enclosed in nonmetal cases intended primarily, in view of the limited long
term moisture resistant characteristics, for use in potted or encapsuiaied systems, in blocking, filter and
by-pass applications (see 6.4). Capacitors covered by this specification have failure rates ranging from
1.0 percent to 0.001 percent per 1,000 hours (see 1.2.1.7). These failure rate levels are established at a
90 percent confidence level and maintained at a 10 percent producer's risk, and are based on lLife tests
performed at +85°L. An acceleration fsctor of 5:1 has besn used to relate life test data cobtained at 128
percent, or 140 percent of rated voltage at +85°C to rated voltage at +85°C. The failure rate levels are
based on catastrophic failures and failures occurring outside the degradation Limits.

lassification. Capacitors covered by this specification shall be classified as indicated by style

1.2.1 Part or 1dep'1fv1ng Numher (PIN) The term Part or !denflfv‘lng Number (PIN) 1is pnu1valont to the
term (part number, identification number, and type des1gnator) which was previously used in this
specification. A Parts Per Million (PPM) quality system is used for documentwng and reporting the average
outgoing quality of capacitors supplied to this specification. Statistical Process Control (SPC) technigues
are required 1n the manufacturing process to minimize variation in production of capacitors supplied to the

requirements of this specification. The PIN shall be in the following form, and as specified (see 3.1 and
3.26.1).

CFRO2 A M [ 682 J M

| t | I | I 1

i ! 1 I 1 | !

i 1 i i i i i

i | | | I } {

l ! | ! | | -
Styie Terminal Characteristic Rated Capacitance Capacitance Failure rate
(see (see (see 1.2.1.3) voltage (see 1.2.1.5) tolerance Level

i.2.100) 1.2 (see 1.2.1.4) (see 1.2.1.6) (see 1.2.1.7)

b B . IR | Style o o to Sa Sd_caidfid b o bhoman | osea aymbial WrAERH £at )l Aaiind Amsd miimbaae -

1.e. 1.1 LZLC e .-LyLE IS taEni ey vy e wtnices [§1ad 1 DylllUUL wrn TYiLwtuwou U] a L'U‘\JIHIL llUlllUC ’
the lLetters identify established reliability, plastic dielectric fixed capacitors in nonmetal cases.

12ficial comments {(recommendations, additions, deletions) and sny pertinent data which may be of use |
CHT I Ial LONMISIIAS Vi e luUmmShual 1Uits, aull Liunis, UTLT LIS/ Gilu daily pPTLiiisiit Uaia wiiiLii ey Oc GV uUse
i1m amproving this document should be addressed to: Commander, U.S. Army Laboratorv Command (LABIOM), |
ATTH:  SLEET-R-S, Fort Monmouth, Ny 07702-5302, by using the Standardization Document Improvement !
Proposal (DL Form Y4cu> appearing at the end of thic document or by letter. i
AMor Mt cgr SO0
EMSC NI 5NMC
CISTRIBUTION STATEMENT £, Aporcved for public reiease; dictorbutoen s urlimited,
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1.2.1.2 Terminal. The terminal 1s identified by a single letter as shown in table I.

TABLE 1. Jerminal.

) J !
! Symbat © lermipat i

Symho na {
| I |
| A |Axial wire-lead |
| R |Radial wire-lead |
L L [Lugs !

1.2.1.3 tharacteristic. The characteristic is 1dentified by a single letter as shown in table II.

TABLE 11. Characteristic.

|
Symbol | Construction

l | |
! |Operating temperature |
i | i { range i
| | Dielectric material | Electrode | |
I | | I l
| K | Polypropylene | Foil | -55°C to +105°C |
] 1 | Balymaamo ! ama 1] Motwlliead canl vmmmomis! meen 1 EOpr o+. .ANCO, ¥
' S ‘ ruk]plupylcne ' neLtawlsiLeu PULYP[UV’L:'IC ‘ ~JJ L WU TiIUo L ‘
| M | Polyethylene terephthalate | Foil | -55°C to +85°C |
I N | Polyethylene terephthalate | Metallized polyethylene terephthalate | -55°C to +85°C !
i Q | Polycarbonate | Foil j -55°C to +125°C 1/ |
IR | Polycarbonate | Metallized polycarbonate I -55°C to +125°C 1.

| s | Poly-para-xylylene | Foil | -55°C to +125°C 1/ |
i | | | |

table I111).

1.2.1.4 Rated voltage. The rated voltage is for operation at +85°C and is identified by

as shown in table 11I.

.
)

(7
<
=

————

FXe T OMMOMND>

8

[

Voltage derating at high ambient temperatures 1s aependent

on the characteristic as follows: Characteristics M and N
are rated for +85°C operating onty. The +85°C rating of
characteristic @ capacitors shall be derated by one-third

£ ool .4 AL Oe
10T Oopergiion at vics> L.

L SREOF  a il L e foa s
Ine *00 L rdlings 01 characieristics

R and S capacitors shalt be derated by one-hatt tor operation

at +125°C.
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1. L lapasiteice.  The nomana. capacitance .elue, expressed i picofarads (pFh, o= 1dentifhes oo oa
three-digit number, the first two digits represent significant figures and the last digit specifies the
number of zercs tou follow

sinvr Tak memd smmnc e 3nce s+ evrrrccad in micrafarade (355Y are Avien far infarmation only {ces

: tte t evrrrce ‘ 1 n

z -

1 2.%.6 Capecizarce tolerance. The capacitance tolerance is 1dentitied by a single Lette~ as shown 1in
; Y
i

TABLE [v. (apacitance tolerance.

t

I
| I !
| ! Percent (%) !
! F | 1 |
f 6 | 2 f
i 4 | 5 i
! K g 10 |
‘ M : 20 ‘

1.2.1.7 Failure rate level. The tailure rate level (based on life test performed at +85°C) is identified
by a single Letter as shown in table V.

TABLE V. Failure rate level (established at a J0-percent
confidence Level).

Symbolt | Failure rate level

T o X

w

2. KPPLICABLF DOCUMENTS

z.1 Government documents.

2.1.1 Specitications, standards, and handbooks. The following specifications, standards, and handbooks
form a part of this document to the extent specified herein. Unless otherwise specified, the issues of

these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DCDISS) and supplement thereto, cited in the solicitation (see 6.2).

v ~ 1 o . IR X1 1
M7 -7 RC02R - fapacters Packaging of  General fpecitication ter

-+

(32z sapplement 2r mst cf alcctioted specitization vheatul)
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STANDARDS
MILITARY

Mit-sTU-20c - Jest Metinods for Elecironic ard Slectrical Component Parts
MIL-STD-690 - Failure Rate Sampli Plans and Procegures.
MIL-STDP-790 - Reliability Assurance Program for Electronic Parts Specifications.
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines.
MIL-STD-1276 - Leads for Electronic Component Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.

(0nless ctherwise indscated, roprec Af faderal and mititary specifications standards, and handbooks are

available from the Naval Publications and Forms Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA
19120-5099.)

2.2 Non-Government publications. The following document(s) form a part of this document to the extent
specified herein. Unless otherwise specified the issues of the documents which are DoD adopted are those

{isted in the issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

ELECTRONIC INDUSTRIES ASSOCIATION (EIA)

EIA-S54 -  Assessment of Outgoing Nonconforming Levels in Parts Per Million (PPM).
EIA-557 -  Statistical Process Control Systems.

(Application for copies should be addressed to the Electronic Industries Association, 2001 Eye Street, NW,
washington, DC 20006.)

(Non-Government standards and other publications are normally available from the organizations that
prepare or distribute the documents. These documents also may be available in or through libraries or other
informational services.)

2.3 order of precedence. In the event of a conflict between the text of this document and the references
cited herein (except for related associated detail specifications, spec1f1cat1on sheets, or MS standards),
the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 sSpecification sheets. The individual item requirements shall be as specified herein and 1in
accordance wwth the appllcable soec:fwcat1on sheet  In the event of any conflict between the requirements

vern (see 6.2).

3.2 Qualification. Capacitors furnished under this specification shall be products which are authorized
by the qualitfying activity for Listing on the applicable qualified products {ist (QPL) at the time set for
opening of bids (see 4.4 and 6.3). In addition, the manufacturer shall obtain certitication from the
qualifying activity that the reliability assurance requirements of 4.1.2 have been met and are being
maintained. Authorized distributors which are approved to MIL-STD-790 distributor requirements by the QPL
manufacturers are listed in the QPL.

S0 LR e

3.3 Reliability and quality.

3.3.1 PReliability. Relrability of capazitors furnished under thie specification shall be established and
maintained in accordance with the procedures and reguirements specified in MIL-STD-790 and MIL-STD-690 with
details specified in &4.1.1, 4.4.4, and 4.5.

3.2.2 guality.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T14:46Z
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3.3.2.1 Statistical process control (SPC). The contractor shall 1mplement and use SFC technigues in the
manufac[gr\nd process for parts covered by this specification. The SPC program shall be developed and
maintained in accordance with all the requirements of EIA-557. The SPC program shall be documented and
maintained as part of the overall relwab1l1ty assurance progran as specwf\ed in MIL-STD-790. The
impiementation o1 SHL shai. be id montie froe tie ucu. of Uas bp\:yt-u.as.n.m fiocesses Tor appﬁ;st‘;c‘. of

SPC techniques should 'nclude put are not limited to:

a. Pre-assembly.

b. Assembly.
oo Ugpaclat. oy
d. Packaging.

3.3.2.2 Quality levels. The quality of lots that have been subjected to and passed the subgroup 1, 100
percent screening inspection of the group A inspection shall be established and maintained in accordance
with 4.4.4.2 and EIA-554. Individual PPM defect level (i.e., PPM-2 and PPM-3) and an overaii PPR defect
level (i_.e., PPM-5) shall be established baced on the tests prescribed in the subgroup 2 tests of the group

A inspections. The defect Level for PPM-2 shall be less than 100 PPM. The implementation of PPM
verification shatl be 12 months from the date of this specification.

3.3.2.2.1 Noncompliance. The contractor shall notify the qualifying activity when the 100 PPM Llevel 1s
reached or exceeded for PPM-2. The contractor shall provide sufficient information to the qualifying
activity documenting the causes of the problem and what corrective action is being taken. Ffailure to
correct this problem shall be the basis for removal of the affected product from the QPL (see 4.4.4.2).

3.4 Materials. Materials shall be as specified herein. However, when a definite material is not

specified, a material shall be used which will enable the capacitors to meet the performance requirements of

this specification. Acceptance or approval of any constituent material shall not be construed as a guaranty
of the acceptance of the finished product.

3.4.1 Insulating and sealing materials. Compounds and films used in the insulating and sealing of
capacitors shall be chemicatly inactive with respect to the capacitor element. The material, either in

state of original application or as a result of having aged, shall have no adverse effect on the performance
of the capacitors.

3.5 Desiqn and construction. Capacitors shall be of the design, construction, and physical dimensions

nnnnn fann T 10
b}l:bll n:u \ASCT J. 1),

3.5.1 (ase. Each capacitor shall be enclosed in a nonmetal case which will protect the capacitor element
from moisture, impregnant lLeakage, and mechanical damage under the test conditions specified herein.
Cardboard shalil not be used for insulating purposes.

.5.2 Capacitor element. The capacitor element shall consist of foil or metallized conducting electrodes
t

d by one or more layers of dielectric film. Extended foil construction shall be used for

characteristics K, M, Q, and S, and extended electrode construction for characteristics L, &, and R.

3.5.3 Terminals. Terminals shall be of a solid conductor, of the length and diameter specifisd (see
3.1), and shall be suitably treated to facilitate soldering. When a coating containing tin is used, the tin
content shall range between 40 and 70 percent

3.2.3.7 Solder dip (-etinning) leads. Only the manufacturer (or his authorized category B o~ ¢
disTtributor) may solder dip/retin the leads ot product supplied to this specification provided the solder

dip process has been approved by the qualifying activity.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T14:46Z
Check the source to verify that this is the current version before use.
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MIL-C-55514C

3.8.3.2 Gualifying activity approvai. Approvai of ihe sulder Gip process witl bLE bas
following options:

a. When the original lead finish qualified was hot soider dip lead finish 52 of MIL-STD-1276 (Note:
ine 200 microinch max imus thickness 1s NOT app.icabies, the menuiacturer 3haii use the same so.ger
dip process for retinninc as is used 'n the original manufasture of the product.

o
=
T
i

-
y
b

o a d wz der din lead finich 52 of MIL-STD-1276 as
3.5.3.2a, approval for the process to be used for solder dip shall be based on the
following test procedure:
(v THorty samiies o an, capecitance Leldr foeococh otyle and tezd £imich zre ouabjected o
the manufacturing's solder dip process. Ffollowing the solder dip process, the

capacitors are subject to the CAF, DF, iR, DWV, and ESR measurements {(as applicable).
No defects are allowed.

(2) Ten of the 30 samples are then subjected to the solderability test. No defects are

allowed.
)}
(3)  The remaining 20 samples are subjected to the resistance to solder heat test. No
defects are allowed. (Note: Solder dip of gold plated leads is not allowved.)
3.5.3.3 Solder dip/retinning options. The manufacturer (or authorized category C distributor) may solder
dip/retin as Toillows:

a. As a corrective action if the Lot fails the group A solderability test.

b. After the group A inspection has been completed, following the solder dip/retinning process, the
CAP, DF, IR, DWV, and ESR measurements (as applicable) shall be performed on 100 percent of the
lot. The percent defective allowable (PDA) for the electrical measurements shall be as for the
subgroup 1 tests. Following these tests, the manufacturer shall submit the Lot to the group A

solderability test as spec1f1ed in 4.7.16.

3.6 Resistance to solvents. When capacitors are tested as specified in 4.7.2, markings shall remain
legible, and shall not smear.

2Lz 8 2 4 S B .

3.7 FPreconditioning. when tesied as specitied in 4.7.3, capacitors shail wuu1stand the test conditions
specified without evidence of unwrapping of the capacitor case or sleeve or other damage to the case.

3.8 Burn-in (when specified, see 3.1). When tested as specified in 4.7.4, capacitors shall withstand the
exposure to high temperature and overvoltages without visible damage.

3.9 Insulation resistance. When measured as specified in 4.7.5, unless otherwise specified (see 3.1),
3 tion resistance shall be not less than the applicable value specified in table VI, and as shoun on

neulation
NSULSTION TE31818 on

g re 1. The value of insulation resistance varies with temperature, and a correction factor obtained in
cco rdance u1th table VII shall be applied, wnen necessary, by multiplying the value measured by the

]
a
Pt
o
<]
3
Q
A
-
E

co

3.10 Dielectric withstanding voltage. When capacitors are tested as specified in 4.7.6, there shall be
no momentary or intermittent arcing or other indication of breakdown, nor shall there by any visibie
evidence of damage.

7.7, there shell be no

,
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he anv visihle eyidence
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of damage.
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TABLE vI. Insutation resistance.

Cepacitance

Minimum insulation resistance (terminal to terminal)

— —

Charaszteristics K and L

0 to .5 uf
Greater than 1 uF

0 to .5 uF
Greater than 1 uf

0 to .5 uF
Greater than 1 uF

400,000 megohms
200,000 megohm-microfarads 1/

At +85°C

20,000 megohms
10,000 megohm-microfarads 1/

At +105°C

2,000 megohnms
1,000 megohm-microfarads 1/

Characteristic M

0 to .1 uf
Greater than .1 uF

0 to .1 uf
Greater than .7 uF

At +25°C

500,000 megohms
50,000 megohm-microfarads 1/

At_+85°C

50,000 megohms
5,000 megohm-microfarads 1/

Characteristic N

0 to .25 pF
Greater than .25 LF

At +25°C

200,000 megohms
50,000 megohm-microfarads 1/

At +85°C

0 to .1 uf 35,000 megohms
Greater than .1 LFf 3,500 megohm-microfarads 1/
i L
!
Characteristic Q At +25°C |
0 to .2 ur 500,000 megohms

Greater than .2 uf

0 to .1 uF
5Sreater tnan .t Lf

100,000 megohm-microfarads 1/
At +85°C

100,000 megohms
2C, 000 megonm-microfarads 1’

At *1257°¢

10,000 megohms
1,000 megohm-microfarads 1/

See footnote at end of table,

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T14:46Z
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TABLE vI. lnsuiation resistance - {ontinued.

b —

Capacitance | Minimum insulation resistance (terminal to terminal)

(hararte-i1ct1t P

0 to .2 F
Greater than .2 UF

500,000 megohms
100,000 megohm-microfarads 1/

At +85°C

010 1 uF
1 . A

v

Greater than .1 uf

70,000 megohms

U, UL ey

7,000 megohm-microfarads 1/

]
At #125°¢C

7,000 megohms

| 0 to .1 pF
F 700 megohm-micro

| Greater than .1 WF

-
o
3
o
Q
I

Characteristic S

| 0 to .2 uf 500,000 megohms

Greater than .2 uf 100,000 megohm-microfarads 1/
At +85°C

0 to .1 WF 50,000 megohms

Greater than .1 uf 5,000 megohe-microfarads 1/

adi YA aadiin" o Ll

At +125°C

C to .1 UF 1,000 megohms

Greater than .1 uF

|
|
l
|
g
i
!
[
I
i
l
I
i
|
|
|
!
l
}
I
|
|
|
|
|
!
| 100 megohm-microfarads 1/
1

Product obtained by multiplying the capacitance (in uF) by the measured insutation
resistance (in megohms).

TABLE VII insulation resistance correction factors

| o | H ‘ | !
| Correction factor | Temperature || Correction factor | Temperature i
, i “¢) i i o 1
! [ M t l
: 2.00 | 15 H .94 i 26 ‘

1.87 i 16 H .87 : 27

1.74 | 17 I .82 | 28

1.62 ! 18 I .76 ! 29 ‘
! 1.52 ! 1 I .7 ! 30 !
: 1.42 ; 20 I 67 | 31 i
; 1.33 21 [ .63 1 32 .
i 1.24 22 I .59 ! 33
: 1.16 23 iy .55 34

1.08 24 o .81 35 i
Lo 200 3 , o

3
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3.12 (apacitance. When measured as specified in 4.7.8, the capacitance shall be within the applicable
tolerance specified (see 3.1).

3.13 Dissipation factor (all styles except CFR13, CFR14, CFR26, C(FR27, and CFR29). When measured as

spec il s i~ " 5, the Jdivaipation factur shall n0v exueed the arplicebl: valus concified 9r tahle VIT)
’ by (]

TABLE VIII. Dissipation factor.

l | |
| Characteristic | Dissipation factor at ]
} ! 428°¢ t +RROM | +105°¢ } +125°¢ E
I l | | l |
l |z | % I % | % |
| | I | | !
| K | 0.4 | 0. | 0. | |
| L | 01 | 01 | 01 | |
| N | 075 | 0.8 | | |
| N | 10 | 10 | | |
| Q ] 0.3 | 0.3 | | 0.3 |
| R | 0.3 | 0.3 | { 0.3 |
| S | 0.25 L 0.25 | | _0.25 ]

3.14 Equivalent series resistance (ESR) (applicable to styles CFR13, CFR14, CFR26, CFR27, and CFR29).
When measured as specified in 4.7.10, the ESR (in ohms) shall not exceed the value specified (see 3.1).

3.15 Resistance to soldering heat. When tested as specified in 4.7.11, capacitors shall meet the
following requirements:

Capacitance - - - = - - -~ - - - - - Shatl change not more than i5 percent from the initial measured
value.
Dissipation factor (at +25°C) - - - Shall be as specified in 3.13.

3.16 Moisture resistance. When tested as specified in 4.7.12, capacitors shall meet the following
requirements:

Dielectric withstanding voltage - - shall be as specified in 3.10.
Insulation resistance (at +25°C):
Terminal to terminal - - - - - - Shall be not less than

50 percent of the
requirement specified in

table VI.
Dissipation factor - - - - - - - - Shall not exceed the requirements specified in table VIII
Capacitance - - = - = = - - - - - (Characteristic S): Shall change not more than 0.5 percent from

the initial measured value., (Characteristics K, L, ¥, N, Q, and
R): Shall change not more than 5.0 percent from the initial
measured value.

3.17 Vibration (high frequency). When capacitors are tested as specified 1n 4.7.13, there shall be no
mechanical damage, momentary or intermittent arcing of 0.5 millisecond (ms) or greater duration, or other
indication of breakdown, not shall there be any open- or short-circuiting or visible mechanical damage.

3.18 Shock (spesified pulse). When cepacitors are testecd as specified in 4.7.14, there shall be no
momentary or intermittent arcing of 0.5 ms or greater duration, or other indication of breakdown, nor shall
there by any evidence of tractures or other visible mechanical damage.

10
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3.19 Terminal strength. When cepacitors are tested as specified wn 4.7.15, there shall be no amechanical
damage to the capacitor or terminals.

3.20 Solderability. When capacitors are tested as specified in 4.7.16, the criteria for evaluation shall
oe By specified v metnod 200 of KI(-3570-2C2. ,

3.21 AC conditioning (when specified, see 3.1). When tested as specified in 4.7.17, cepacitors shall
withstand the ac voltage and current exposure without visible damage.

3.22 Low-temperature conditioning and capacitance change with temperature. When capacitors are tested as
specified in 4.7.18, there shall be no indication of breakdown or arcing, nor shall there be any open- or
chort-circuiting o any vicibls evidsnce of mechanica! damage. The capacitance shall change not more than
the applicable values spec1f1ed in table IX (the initial +25°C capacitance value (see 3.12) shall be used
for determination of the capacitance change). In addition (for qualification testing only), the insulation
resistance shail equai or exceed the minimum vaiue specified in table VI for the high test temperature and
the dissipation factor shall not exceed the applicable value for the high test temperature as specified in

table VIII. N

TABLE 1IX. Capacitance change with temperature
I | |
______________ | Ao _2a__ - _bL__o_ flo mamasnal Loa~ 13O0, =l asa |
l Lnaracter1st1c gacn:unce Ch € LIN pereenit) 1Tuw T£J L value 1
| | | | : :
L | _-S5°¢ | +85°C | _+105°C | +125°C |
| | | | ! I
| K 177 |0tc+2.0 |0t-15 |0 tc-2.0| !
f L ] 0to+2.0 | 0to-2.5 |0 to-3.5| |
| M | 0 to -10.0 | O to +10.0 | | |
i N | 0 to -10.0 | O to +i0.0 | i i
| Q | 0to-2.5 | +1.0 | 142.0 to -1.0 |
| R | 0 to-2.5 | +1.0 | |+2.0 to0 -1.0 |
1 S i 0to+2.0 | 0to-2.0 | ] Oto-4.01
1/ BOO volt units shall be at -55°C: 0 to +2.0; at +85°C: O to -2.5;
at +105°C: O to -3.5.
3.23 Thermal shock. When tested as specified in 4.7.19, capacitors shall meet the following
requirements:
" Dielectric withstanding voltage - - Shatl be as specified in 3.10
Insulation resistence (at +25°C)
Terminal to terminal - - - - - - Shall be not less than 50 percent of the value specified in table
V1.
Visual examination - - - - - - - - shall show no visible deterioration, permanent damage to terminals

or case, or corrosion on terminals.

3.24 Life. Uhen tested as specified in 4.7.20, capacitors shall meet the following requirements:

Insulation resistance (at +25°C) - Shall meet or exceed the initial requirement.

{apacitance - - - ~ - - - - - - - - shall change not more than 35 percent from the initial measured
value (group 1 or subgroup 2).

Dissipation factor (at +25°C) - - - Shall not exceed the value specified (see 3.13).

3.25 Funqus. The manufacturer shall certify that all external materials are fungus resistant or shall
perform the test specified in 4.7.21. \When capacitors are tested as specified in 4.7.21, examination shall
disclose no evidence of fungus growth on the external surface.

N
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3.26 Marking. Capacitors shall be permanently and legibly marked with the type designaLlon, "JAN" or "y
marking, date code, and manufacturer's name, trademark, of code symbol. in the event the manufacturer's
name, trademark, or code symbol exceeds two characters, it may appear on the next line. (Paper labels shall
not be used.) Other markings which in any way interfere with, obscure, or confuse those specified herein
are proribitec. Marking:t snaii reimair ieg.lee a'ief a o lrots.

Vhen the size of the capac1tor does rot perm1t the tvpe designation to be marked on one line, it may be
divided “’\\ZO iwo Or tnhree tines as sh ow in the fOLlONTﬁg EXEﬁ!f}LEST

3.26.1 PIN (see 1.2.1). There shell be no space between the symbols which comprise the type designation.

Examples: CFRO2AM CFRO2
Ce823M or WML
470!1!15! 682M
37011 7|

3.26.2 Date code. T ode shall be in accordance with MIL-STD-1285,

3.26.3 JAN and J marking. The United States Government has adopted, and is exercising legitimate control
over the certification marks “JAN" and "J", respectively, to indicate that items so marked or identified are
manufactured to, and meet all the requirements of military specifications. Accordingly, items acquired to,
and meeting all of the criteria specified herein and 1n applicable specifications shall bear the
certification mark "JAN" except that items too smail to bear the certification mark “JAN" shall bear the
letter ™J". The "JAN" or “J" shall be placed immediately before the PIN except that if such location would
place a hardship on the manufacturer in connection with such marking, the "JAN" or "J" may be located on the
first line above or below the PIN. Items furnished under contracts or orders which either permit or require.

daviatinn from tha randition or romiiiromante cnecifiad harasn 1 i€ i ne
deviation from the conditions or requirements specified herein or in applicable specifications shall not

bear "JAN" or "J". In the event an item fails to meet the requirements of this specification and the
applicable specification sheets or associated detail specitications, the manufacturer shall remove the 'JAN"
or the "J" from the sample tested and also from all items represented by the sample. The "JAN" or "y"
certification mark shatl not be used on products acquired to contractor drawings or specifications. The

United States Government has obtained (ertiticate of Registration Number 504,860 for the certification mark
"JANY .

3.26.4 Supplying to higher failure rate levels. A manufacturer may supply to all higher failure rate
levels than to which he is qualified. Parts qualified and marked to Lower failure rate levels, w1th
......................... ot <o .eabl o oo bisoabo ~e b

av..quu lng agendy appluvaL, are suostitutaoie Tof nigner failure rate 'Lév‘e'LS and shall no
unless specified in the contract or acquisition document (see 6.2).

,
or
q

3.26.5 Supplying to looser capacitance tolerance and lower rated voltage. Parts quatified and marked to
t\nhter capacitance tolerance or higher rated voltage, with acquiring agency approval, are substitutable for

parts marked to looser capacitance tolerance or lower rated voltage/ provided all other values, such as case
size, characteristic, and leads are the same. Tne substitutable parts shall not be remarked unless
1

$ra4 rn tha ~nne L Lma )
PITU a1 Unic Luni L1888 G.a/.

spec

3.27 Morkmanship. Capacitors shall be processed in such a manner as to be uniform in quality and shall
be free from pitted or corroded terminals, cracks, rough edges, and other defects that will affect life,
serviceability, or appearance.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract or purchase order, the
contractor is responsible for the performan-e of all inspection requirements (examinations and tests) as
soecified rer2n.  Trcept as otherwise specified in the -ortract o= jurchnse o-~der, *he zontrastor mav
n1s own or any other facilities suitapie for the nerformance of th2 inspection requirements specitfied
nerein, unless disapproved by the Government. The Government rese~ves tne right to perform any of the
inzpectione set forth in this specification where such inspections are deemed necessary to ensure supplies

t
and services conform to prescribed requirements.

use

~
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MIL-C-55574C

4.1.1 Responsibility for compliance (see 3.3.1). AlL items snail meet all requirements of sections 3 and
5. The inspection set forth in this specification shall become a part of the contractor's overatl
inspection system or quality program. The absence of any inspection requirements in the specification shall
not relieve the contractor of the responsibility of ensuring that all products or supplies submitted to the
LOVErIMent O Acceplance COMPLy w lh 0. redu remenis o the wiiliavl.  Sofi. by 1hupell &7, we patl of
marufacturing odarations, 1S &n acceptable DractiIce tC ascertaln contormance to reguirements, however, tnis
does not authorize submission of known defective material, either indicatec or actual, nor does 1t commit
the Government to accept defective material.

4.1.2 Relisbility assurance program (see 3.2). A reliability assurance program shall be established and
maintained in accordance with MIL-STD-790; “Program implementation" exceptions are as follows:

a. Under "Description of production processes and controls", the procedure for identification ot each
production Lot shall include only "the manufacturer shall as a minimum be able to identify the time
period during which the final production operation was performed on each item of product prior to
final test. The date or lot code marked on each part shall be identified to a production lot."

b. "Traceability" of materials shall not apply.

Evidence of such compliance shall be verified by the qualifying activity of this specification as a
prerequisite for qualification and continued qualification.

4,1.3 Statistical process control (SPC). A SPC program shall be established and maintained in accordance
with EIA-557. Evidence of such compliance shall be verified by the qualifying activity as a prerequisite
for qualification and retention of qualification.

4.2 Classification of inspections. The inspections specified herein are classified as follows:

a. Qualification inspection (see 4.4).
b. verification of qualification (see 4.5).
c. Quality conformance inspection (see 4.6).

4.3 Inspection conditions. Unless otherwise specified herein, all inspections shall be performed in
accordance with the test conditions specified in the "GENERAL REQUIREMENTS" of MIL-STD-202.

4.3.1 Accuracy of voltage measurements. Accuracy of voltage measurements shall be within 12 percent of
the specified voltage.

4.4 Qualification inspection (see 3.2). 1/ Qualification inspection shall be performed at a laboratory
acceptable to the Government (see 6.3) on sample units produced with equipment and procedures normally used
in production.

4.4.1 Sample size. The number of capacitors to be subjected to qualification inspection shall be as
specified in table X, or in the appendix to this specification.

4.4.2 Jest routine. The sample shall be subjected to the inspections specified in table X, 1n the order
shown. Except as specified below, all sample units shall be subjected to the inspections of group 1 (two
sample units are to be subjected to the visual and mechanical examination, five sample units are to be
subjected to the resistance to solvents examination, and the remaining sample units are to be subjected to
the subsequent examinations of group 1). The sample shall then be divided as specified in table X for group
11 through VI and subjected to the inspections for their particular group.

4.4.3 Failures. Failures in excess of those allowed in table X shall be cause for refusal to grant
qualitication approval.

1/ The decision as to whether or not the product 1s to be inciuded on the JPL shall be made at the
conclusion ot the z,000-hour Life test.
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TABLE X.

MIL-C-55514C

aualitication inspection.

| | | |
| Inspection | Requirement | Test | Number of | Number of

: paf agiaph ; method | saaple | feilures !
f f | paragraph | units to be | allowed 2/ i
! | | | inspected 1/ | |
' ! | L | A
| | I l | I
e | | | | |
|
(Visua. and mecnanical examingt on X ' ! !
|  (internal): i | i | |
| Material, design, construction, ] ] | } |
| and workmanship | 3.1, 3.4 t0 3.5.3, | 4.7.1 | 2 | 0o |
| | 3.26, and 3.27 i | | |
|Visual and mechanical examination | | | | |
| (external) 3/: | | ] | |
| Physical dimensions, marking, | | | | |
| and vorkmanship &/ | 3.1, 3.5, 3.5.1, | 4.7.1 | 120 | 0 |
| | 3.5.3, 3.26, and | | | ]
| | 3.27 | | [ |
| | | | | l
|Resistance to solvents | 3.6 | 4.7.2 ] 5 | 0 |
{Preconditioning ] 3.7 ] 4.7.3 1N 1~ !
|Burn-in (when specified, see 3.1) | 3.8 1 4.7.4 | | |
| | | | I l
| Insutation resistance (at +25°C) | 3.9 | 4.7.5 | | |
|Dielectric withstanding voltage | 3.10 | 4.7.6 | > 115 | > 1
|Barometric pressure (reduced) | 3N | 4.7.7 | f |
| Capacitance | 3.12 | 4.7.8 | { |
|[pissipation factor (at +25°C) 5/ | 3.13 | 4.7.9 | | |
JEquivalent series resistance 6/ | 3.14 | 4.7.10 |J | |
; | ; s |7 l
| et | | | | |
|Resistance to soldering heat | 3.15 | 6.7.11 | I |
|Moisture resistance | 3.16 | 4.7.12 | ! |
|vibration, high frequency ! 3.17 | 4.7.13 ! 12 | |
IShock (specified pulse) | 3.18 | 4.7.14 | ! |
| Terminal strength | 3.19 | 6.7.15 | i |
f l 1 | | |
I Group 111 | | i ! {
| | l | I
[Solderability | 3.20 | 4.7.96 | 6 | o&- 1
|AC conditioning (when specified, see [ 3.2 | 4.7.17 l} | |
| 3.1 f J | i |
| l | | | l
J Group 1V : | ! 1 |
| i | l { I
|Low temperature conditioning and i | ! | |
i capacitance change with temperature ' 3.22 | 4.7.18 ! 12 | !
'Thermal shock and immersion 123 I 4.7.19 ! | S |

See footnotes at end of taple.
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TABLE X. Qualitication inspection - Continued.

] ] | ] | ]
| Inspection | Requirement ] Test | Number of | Number of |
! | parsgraph i method | sampte | failures
1 ] ' manamranh | unite to ha | allouad 9/ !
i l . [ acdd GSI By‘l | WBEI w - e ] - W . .
| | ! | inspected 1/ | |
] ] ! | ] |
l | i | i |
I | I | | |
|  Grow v l | | I |
i I ! ! 1\ i
1) i€a (moead comdieinmc) | T 2/ I £ 7 2n | &0 | 1 |
|L| 1T A\ QGLTU WIIVILIWVIID/ | RN S g { -l oL e 1 A ] . 1
|[Life (accelerated conditions) | 3.24 | 4.7.20 | 30 ] j» |
| i | | I~ I
| Grow VI | I | | {
| ] | | I |
|Fungus 7/ | 3.25 | 4.7.21 | 4 | 0 |

L | | i J bl

1/ One additional sample unit is included in each sample size to permit substitution for the failure
allowed in group .

2/ A sample unit having one or more defects shall be considered as & single failure

3/ Nondestructive examinations and tests.

4/ Marking defects are based on visual examination only and shall be charged only for illegible,

incompiete, or incorrect marking.
5/ ALL styles except CFR13, CFR14, CFR26, CFR27, and CFR29.
6/ For styles CFR13, CFR14, CFR26, CFR27, and CFR29.
7/ Certification of fungus resistance may be substituted for testing.

4.4.4 Failure rate level and quality level verification.

4 4 L 1 Fa1lure rate qual1f1cat10n (see 3 1) Failure rate (FR) qualifi
i' -370-650 and the Iouov"ir‘

ation shall be in accordance
its

a. Procedure 1 - Qualification at the initial FR level. Level M (1.0 percent) of FRSP-90 shall apply.
Sample units which have been subjected to rated conditions testing of the qualification inspection
specified in groun V, table X (see 4.4 2), shali be continued on test as specified in 4.7.20.3.

b. Procedure I1 - Extension of qualification to lower FR levels. To extend

N MM narcant) and € (N NN narcant) D lavale dAmta fram *un Ar mars
WU PRETOSIL Giiu O wW.uut PTTLtiintg i LTVULS, Vaea 1 vim Lev Ui i v v

qualification to the R
ltege ratings within 2
style and characteristic may be combined.

________ e &

[od - T D P B R ISR Sy Moot omneman mamsad D ~Ad £DCD_1N abhatl
C. l"l ULEUUI"E lll -~ nanuenum.e Q1 re Level gqualriital juri. Maifilcngiivt poi 1OU D Ul T RIr—Iiv snatt
apply. Regardless of the number of production lots produced during this period, the cspecified

number of unit hours shall be accumulated to maintain qualification.

d. Procedure IV - Lot conformance FR inspection. Lot conformance FR procedures shall be in accordance
with 4.6.2.1.1.3.
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1 g uality evetem to
{ hin ity system to
verify the PPM defect level of lots that are subjected to subgroup 2 tests ot the group A inspections. The
PPM defect level shall be maintained for each specification sheet. The PPM defect level shall be based on a
6-month moving average. The contractor shall verify and report individual PPM categories (i.e., PPM-2 and
PPM-3) and an overall PPM defect level (i.e., PPM-5). In the event that the contractor meets or exceeds 100
PPM for PPM-2  the gualifying activity shall take the actions specified in 3.3.2.2.1.

.13
(
-

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T14:46Z
Check the source to verify that this is the current version before use.



4.5 Vveritication of gqualification (see 3.3.1). Every 6 months, the manufacturer shail compiie a summary
ection

~f eho P N N N Y. 7Y

~a ra meel s oakl avtarmdad D tact HAata A tha $
of the results of quaLlLy CoONToOrmaince Inspcd

ons uuﬁ, where appLitaoie, SXIendGead rr 1851 Gatg, in i€ TOrm
of a verification of qualification report, and forward it to the qualifying activity as the basis of
continued qualification approval. 1In addition, within 30 days of the end of the reporting date, the
menufacturer shall rmpediately notify the qualiiying acl vily whenever the FR daiae indicates that the
manufacturer has failled to maintar his qualified FR level. Continuation shall be based on evidence that,
over the 6-month period, the following has been met:

a Varification hv tha aualifvinag activity that the manufacturer meates tha racuiremente of

8. Veriticalion Jy Ine gqualiItying actiivitly Inal The manutaclurer meels Ine requarementis o7
MIL-STD-790.

L Pl mmifartiran bhoa met medifiad sha dacimn A€ tha =tam

19 Wl BEOddUILTET NLES Nct gl Tiec e acsigh © 8 TieEm

c. The specification requirements for the item have not been amended so as to affect the character of
the item.

d. Lot rejection for group A inspection does not exceed 10 percent or one lot, whichever is greater.

o

f. The records of all FR tests combined substantiate that the "M" (1.0 percent) or "P" (0.1 percent)
fR level has been maintained, or that the manufaciurer continues to meet the "R" (0.071 percent) and
"S" (0.001 percent) FR level for which qualified, although the total component hours of testing

does not, as yet, meet the requirements of 4.4.4.1c.

g. The contractor shall prg\_/\:de documentation to the ql_gl1fv1ﬂﬂ ect\\n?v pnrfn‘lrnnn to PPM
calculations including numbers of part types tested, individual PPM defect categories (i.e., PPN-2
and PPM-3) and the overall PPM defect rate (PPM-5). This information shatl be submitted on a
specification sheet basis.

If group B test requirements were not met and the manufacturer has taken corrective action satisfactory to
the Government, the forwarding of the verification of qualification report may be delayed until within 30
days after completion of retesting of the group B inspections. In this case, the qualifying activity shall
be notified of this condition within the time the original verification of qualification report was due.
ALL reports shall be certified by a responsible company official. The qualifying activity shall be

contacted for the report format

1§ ¢ -1~ RO

4.5.1 Records. Maintenance of life test and FR level records shall be as specified in MIL-STD-690.

4.6 Qualify conformance inspection.

4.6.7 Inspection of product for delivery. Inspection of product for delivery shail consist of group A
1n<mrr1nn

4.6.1.1 lInspection and production lot.

A
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.6.1.1.1 lnspecticn lot. An 1inspection tot shall consist of ale capacitors from the same production
Line or Lines, of the same style, rated voltage, dielectric material and offered for inspection during a

single work month. Each lot shall be kept separate from every other lot. The sample selected trom the lot
shall be representative of the capac1tance values and case sizes in the lot. Style CFR14 capacitors shall
L COMNL Cerad thers own WOl. At Sampte Unite DN Lo o (Gl shauy e 1aer T fied Ly meass 7 o lude

B S o v % mae |n-~n—- S rUTHRETS et P ArtaAan ~Ff o manatastiirar)

WTETC e LnEr (8uve - TUTOTTS, a vig OGEuicn OF Ine manuvacduurer ./

4.6.1.1.2 Production let. A production lot shall consist of capacitors of the same style, voltage
rating, nominal capacitance vailue, and characteristic. Hanufacture of all parts in the lot shall have been
started, processed, assembled, and tested as a group. Lot identity shatl be maintained throughout the
manufacturing cycle.

L 6£.1.2 Subgroup 1 tests xhvgrnnv\ 1 tact chall he pnr(nrmnd on a nroduction Lot basis on 100 percent of
4.6.1.2 Subqroup 1 tests. Subgroup 1 test shall be performed on a production Lot basis on
the product supplied under this specification. Capacitors failing the tests of subgroup 1 shall be removed
from the lot. If dur1ng the 100 percent inspection, screening requires that more than 5 percent of the

.............. e mmadi ol d o

i
LapaL!Lurs be discarded, the entire proguction lot shall be chECt“.

4.6.1.2.1 Manufacturer's production inspection. If the manufacturer performs tests similar to those
specified in subgroup 1, tabie XI, as the finai step of the production process, group A, subgroup 1
inspection may be wa1ved and the data resulting from the manufacturer's production tests may be used
instead. Authority tc Waive the subgroup 1 inspection shall be granted by the qualifying activity only.
The following criteria shall be complied with:

a. Tests conducted by the manufacturer during production shall be clearly identical to or more
stringent than that specified for subgroup 1. Tests conditions shall be equal to or more stringent
than those specified for subgroup 1 tests.

b. Manufacturer subjects 100 percent of the product supplied under this specification to the
production tests.

c. The parameters measured and the failure criteria shall be the same or more stringent than those
specified herein.

d. The lot rejection criteria are the same or more stringent than those specified herein.

e. The manufacturer shall make available ali information concerning the test procedures and
le

instrumentation used in the production tests. The manufacturer shall also make availab to the
Government all records of all detail test data resulting from production tests.
f. Once approvad, tne manufacturer shall not change the test procedures or ¢riteris without pricr
notification and concurrence by the qualifying activity.
TABLE XI. Group A inspection.
| | | | ] !
| Inenactinn |nanuiremant |  Toet | Samnle { 10t |
! Inspection |Requirement | Test ! Sample ! Lot
; | paragraph | method i | criteria |
! ! |paragraph | | Bt
N i T 1 H i
! i i | i !
| Subgroup 1 I ! ! | !
l | | i |
(Praierditiening 3.7 | 4.7.3 : ] ‘ :
18urn-in when speciies, see 3070 2.8 | 4.7.4 ! : f
|Dielectric withstanding voltage | 3.10 | 4.7.6 | l |
| Insulation resistance (at +25°C) : 3.9 | 4.7.5 | )- 100 percent inspection |
jcapacitance i 312 | 4.7.8 i I i
Discipation factor {(at 425°C) 313 1 4.7.9 ! ! !
(BEquivalent series resistance (at +25°C) 1/ ; 314 i 4.7.10 H } :
N ~
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TABLE Xl. Group A Inspection - Continued.

I

I i | | |
| Inspection JRequirement | Test | Sample | Lot |
| , 1 paragraph | asehod ' ) oriteria |
! i |paragrapnh | { |
| | | - | I |
I Subgroup 2 (PPM) | | | | |
| | | | I |
{Dielectric withstanding voltege (PPM-2) | 310 | 4.7.6 | | |
|Insulation resistance (at +25°C) (PPM-2) | 3.9 | 4.7.5 | See ] Reject |
|Lepacitance (F+h-2) t 132 | s.T.E | table | cne !
|Dissipation factor (at +25°C) (PPM-2) | 313 | 4.7.9 | X1l | defect |
|Equivalent series resistance (at +25°C) (PPM-2) 1/| 314 | 4.7.10 | | |
jMechanical examination external (PPM-3) | 3.4 | 4.7.1 ! 13 | o |
I | | | | f
| e | | | | |
|Visual inspection: | 1 | ] |
| Physical dimensions | 3.1 | 4.7.1 | 13 | 0 |
| Marking 2/ | 325 | 4.7 | | |
I | I | | . |
| Subgroup 4 | ] | | |
| | | ) | |
|Insulation resistance (at high operating i | i ] |
| temperature) | 3.9 | 4.7.5 | |

|Dissipation factor (at high operating temperature)| 3.13 | 4.7.9 | | |
|Equivalent series resistance (at high operating | | | 13 | 0

| temperature) 1/ | 3% | 4.7.10 | | !
|Barometric pressure (reduced) | 3.1 | 4.7.7 [ | |
| : i i | k
| Subgroup 5 | i | | |
| | 1 | | |
|Solderability | 3.20 | &.7.%6 | 13 | o |
| e | 1 | I

1/ For information purposes only.

2/ Marking defects are based on visual inspection and shall be charged only for illegible, incomplete, or
incorrect marking. Any subsequent electrical defects shall not be used as a basis for determining
marking defects.

4.6.1.3 Subgroup 2 tests (PPM categories).

4.6.1.3.1 Sampling plans. Subgroup 2 tests shall be performed on an inspection lot basis. Samples
subjected to subgroup 2 shall be selected in accordance with table XI1I, based on the size of the inspection
tot. In the event of one or more failures, the lot shall be rejected. Equipment and operators used to
perform the subgroup 2 tests shall not be the same as those used in the subgroup 1, 100 percent tests.

4.6.1.3.2 Rejected lots. The rejected Lot shall be segregated from new lots and those lots that have
passed inspection. The rejected lot shall be 100 percent inspected for those guality characteristics found
defective in the sample and any defectives found removed from the lot. A new sample of parts shall then be
randomly selected in accordance with table XII. 1f one or more detects are found in this second sample, the
lot shall be rejected and shall not be supplied to this speciticaton.

4.6.1.3.3 PPM calculations. PPM calculation shall be based on the results of the first sample check as
prescribed 1n 4.6.1.3.1. Calculations and data exclusion shall be in gccordance with EIA-554. (Note: PPM
calculations shall not use data on the second sample submission.)
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TABLE XI11. SampLing pians for PPM categories.

| | f
| Lot size | Sample size |
; 1 - 12 ; 100 percent ?
i 126 - 3,200 | 125

| 3,200 - 10,000 ] 200 |
i 10,007 - 35,000 i 315

| 35,001 - 150,000 | 500 |
| 150,001 - 500,000 | 800 |
{ 00,000 - up ; 1,250 t

4.6.1.4 Subgroups 3 and 4 tests. Subgroups 3 and 4 shall be performed on an inspection lot basis. The
sampling procedures shatl be as specified in table XI.

pa
if

4.6.1.4.1 Rejected lots. The rejected lots shall be segregated from new lots and those lots that have
ssed inspection. Lots rejected because of"failures in subgroup 3 or 4 may be offered for inspection onty
the manufacturer inspects all units in the Lot for those quality characteristics found defective in the

sample and, after removing all defects, reinspects the lot using the sampling procedure specified in table

XI.

Su

If one or more defects are found in the second sample, the lot shall be rejected and shall not be
pP{-%d 16 this Dptblflhut;vﬂ. Resubzitted lots shall be kept separate fromn new lcts, and shall be

identified as resubmitted lots.

4.6.1.5 Subgroup 5 tests {soiderability), styies CFR26 and CFRZ7 not appiticabie.

4.6.1.5.1 Sampling plan. Thirteen samples shall be selected randomly from each inspection lot and

subjected to the soldersbility test. The manufacturer may use electrical rejects from the subgroup i

sC

creening tests for all or part of the cnnnln: to be used for :nldprnhllifv ?n§f1nﬂ 1f there are one or

usSeCc VO

more defects, the lot shall be rejected.
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4.6.1.5.2 Rejected lots. In the event of one or more defects, the inspection lot is rejected. The
nufacturer may use one of the following options to rework the lot

a. Each production lot that was used to form the failed inspection ilot sha

Ll be individually submitted
to the solderability test as required in 4.6.1.5.1. Production lots that pass the solderabitity
test are available for shipment. Production lots fall1ng the solderability test can be reworked

only if submitted to the solder dip procedure in 4.6.1.5.2b.

b. The manufacturer submits the failed lot to a 100 percent solder dip using an approved sotder dip
process in accordance with 3.5.3.1. Ffollowing the solder dip, the electrical measurements required
in group A, subgroup 1 tests shall be repeated on 100 percent of the (ot. The PDA for the
electrical measurements shall be as for the subgroup 1 tests. Thirteen additional samples shall be
then selected and subjected to the solderability test with zero defects allowed. If the lot fails
this solderabitity test, the lot shall be considered rejected and shall not be furnished against

the requirements of this snecification
the reguirements Q7 this specitication,

on of samples. The solderab1l1ty
y €

h |
2ae ahalt Sad ~n *
<L S tL "Uk ue )UPPL i Uil U

dered a destructive test, and samples
ract

(o}

4.6.2 Periodic inspection. Periodic inspection shall consist of group B inspection

sults of this 1nspection show noncompiliance with the applicabie requirements {(see 4.6.2.1.1.4), delivery
preducts which have passed group A inspecticn shall not te delayed pending the results of group B

) D atnd indhalin~ | r A A od ~ ~ i s r 3 D =4 =
spection.

'
)
1]

7 £ 2 1 feaniie D crmsmea - o gy Smpormamdann ohall -~ = -
L.6.2.17 Group B inspection. OGroup B inspectior t of the test

- 1

1 -} > i

e order shown, and shall be performed on sample units selected from lLots that have passed group A
spection. Test data obtained therefrom shall be reviewed as a part of the complete verification of

al1fication. Maximum and minimum case sizes shall be represented, as far as practical, in at ieast the
proximate ratio of production.

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T14:46Z
Check the source to verify that this is the current version before use.



4.6.2.1.1 Sampling plan.

4.6.2.1.1.1 Subgroups 1 and 1B (all FR lLevels). Six (characteristics M and N) or sixteen
(characteristics K, L, Q, R, and S) saruple units shall be taken from production every 3 months and subject

(v Tom obpehinable teets fur thein part.cclar sibgroar. Allcwable fzitumen sholt he e cpecifiad dn =an="-
Y111,

4.6.2.1.1.2 Subgroup 2 and 2A (all FR tevels). Seventeen sampte unit shall be taken from production
every & months and subjected tc the applicable tests for their particular subgroup. Allowable failures
shall be as specifred in table XI1II.

L 62172 sSubareup 1A (511 FP levels) A minimum of 10 sample units shall be selected from each
inspection lot produced during a 1-month period. Allowable failures shall be as specified in MIL-STD-690

1
The accumulated data shall be used for maintenance and extension of FR quatification.

TABLE XIIl. Group B inspection.

| | ! t |
i i ] L] i 1
| Inspection | Requirement | Test |  Number of | Number of |
‘ | paragraph | method | sample | failures |
i | | peragraph | units to be | allowed 1/ |
| | | | inspected | |
l l 1 | ! !
|  Subgroup 1 (every 3 months) | | | | |
| | | | | |
|Low temperature conditioning and | | | | w |
| capacitance change with temperature | 3.22 | 4.7.18 | 6 ! l |
| Thermal shock and immersion i 3.23 | 4.7.19 | ] & i i
. a | ! | |
' Subgroup 1A (every month) ! | ! | I ]
l i l | ! | |
{Life (at accelerated conditions) | 3.24 { 4.7.20 { 10 minimum | J i
| l | | | |
| Subgroup 18 (every 3 months) 2/ 3/ | i | ] |
| i i i i i
Il ife at +125°C (prmf test) ! l ! ! |'
| characteristics K, L, Q, R, and S | 3.24 | 4.7.20.3.2| 10 | 1 |
| ! | | | [
| Subgroup 1C (every 3 months) : | | | i
! i ! ! I
[AC conditioning (when specified, ‘ | ' ' !
| see 3.1 ! 321 | 4.7.17 | (see 3.1 i 5 percent |
} | | { { |
i | i i x i
| Subgroup 2 (every 6 months) ! | | | |
L ! - oY A !
|Resystance to soidering heat ] 313 N SN ! l } I I
IMoisture resistance ] 3.16 | 4.7.12 i | |
|vibration, high frequency | 3.7 | 4.7.13 | > 12 | > 0 |
| Shock (specified pulse) | 3.18 | 4.7.1¢4 | | | I |
[Terminal strength [ 3.19 | 4.7.45 1 J tJ '
| | ! | !
| Subgroup 2A (every o months) I i '
| ; | i
{Resistance to solvents ! 3.6 | 4.7.2 ! 5 0 !
! _ i R | i |

1/ A sample unit having one or more defects shall be considered as a single failure.
7/ Proof test data is not used in FR level determinatior.
Lafe ar +1057C (proof test) for characteristice K and .

[N 1)V
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Le unlts Sample units which have been subjected to group B inspection
r

4.6.2.1.1.5 Noncompliance. If a sample fails to pass group B 1nspect1on, the manufacturer shall not11y
ThHe QuU3ITying activily anc tne cognizant inspection aclin ity 07 st failule and taks worreitiee saticn o
-he mazerials or nrncesses, or both, as warranted, ara on all units of product wnich can be correcteu and
which were manufactured under essentially the same conditions, with essentially the ‘same materials,
processes, etc., and which are considered subject to the same failure. Acceptance and shipment of the
product shall bc discontinued until corrective action, acceptable to the q““"‘“‘“g ’”f’u’*v has been taken.
After the corrective action has been taken, group B inspection shall be repeated on add1t1onat sample units
(all inspection, or the 1nspect10n which the original sample failed, at the opt1on of the quatifying
sctivityl. Grewp A inspectisn may be reinstituted; bowever, finel acceptance and shipment shall be withheld
until the group B inspection has shown that the corrective action was successful. In the event of failure
after reinspection, information concerning the failure shall be furnished to the cognizant inspection
activity and the qualifying activity.

4.6.3 Inspection of preparation for delivery. Sample packages and packs and the inspection of the
preservation and packaging, packing, and marking for shipment and storage shall be in accordance with the

20N70
rcquwrcments of HIL-C-~-35028.

4.7 Methods of inspection.

4.7.1 Visual and mechanica

ed

~
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L e ! exa
design, construction, physical di menswons, marking, and vorkmansh1p are in accordance w1th ‘the appl1cable
requirements (see 3.1, 3.4, 3.5, 3.26, and 3.27).

4.7.2 Resistance to solvents (see 3.6). Capacitors shall be tested in accordance with method 215 of MIL-
STD~202. The following exceptions shall apply:

a. Brushing is not required.
E. Sclvent solution (b) Trichtoroethane.

4.7.3 Preconditioninq (see 3.7). Capacitors shall be exposed to a saturated steam atmosphere of
lbflw (gauge pressure) for a period of 90 minutes. The terminals shall not be welded, soLdered, or
f - £ N

ca wv

igured to perform the seal part of thi
material or other damage to the case.

- an mmanstmme sbhall ha avemsoad -~
s test. Capacitors shall be examined for unwrapping of case

4.7 4 Burn-in (when specified, see 3.7) (see 3.8). <(apacitors shall be tested as folilows:

a. DC: 140 percent of dc rated voltage shall be applied for 48 hours, minimum at +125°C +4, -0°C

- - e ~ et ey e & <. 1 1 \ 80 !
b AC: 140 percent of rated RMS voltage shall be appiiec for 16 hours, minimum at +125°C 5, =3 ¢ and
400 210 Hz.
4.7.5 Insulation resistance (see 3.9). (apacitors shall be tested in accordance with method 302 of HIL-
STD-202. The following details shall apply:

o rated voltage (or derated voltage if applicable), or 500 volts, dc,

-
~

b. Poinrts of measurement: Terminal to terminal.

. Tlectriftcation time:r  Two mirutaes maximur; nowever, for capacitarce values greater than 1 UF an
additional 1 minute per uF 1s permitted.

L.7.6
301 of MI

~y
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MIL-C-55514C

c. Points of application of test voltage: Between terminats.
d. Limiting value of surge current: Shall not exceed 50 milliamperes (mA).

. ixemination after test: Czpacito~c chall be evamined for evidence of damage, arcing, or breakdown.
4.7.7 Barometric pressure (reduced) (see 3.11). Capacitors shall be tested in accordance with method 102
of MIL-STD-202. The following details shall apply:

a. fHethod of mounting: Normal mounting means.

tr

Test condition: D 100,000 feet).
c. Test during subjection to reduced pressure: 150 percent of rated voltage (characteristics M, Q,
and S), or 140 percent of rated voltage (characteristics K, L, N, and R) shall be applied between

the terminals for not less than 1 minute.

d. Examination after test: Capacitors shall be visually examined for evidence of damage.

4.7.8 Capacitance (see 3.12). Capacitance shall be measured in accordance with method 305 of
MIL-STD-202. The following details shall apply:

a. Test frequency: 1 kilohertz (kHz) = 100 hertz (Hz).
b. Limit of accuracy: Within 20.5 percent.

4.7.9 Dissipation factor (all styles except CFR13, CFR14, CFR26, CFRZ7, and CFR29) (see 3.13). The
dissipation factor shall be measured at an ac voltage not greater than 20 percent of the rated voltage (or

10 volts, whichever is less (see 3.1)), at a frequency of 1 kHz = 100 Hz. Measurement accuracy shall be
within 32 percent.

4L.7.10 Equivalent series resistance (ESR) applicable to styles CFR13, CFR14, CFR26, CFR27, and CFR29 (see
3.14). ESR shall be determined by a suitable measuring device. Instrument measurement accuracy shall be
within t2 percent. AC measurements shall be made at a frequency of 100 kHz #10 percent. ESR is to be

measured within .250 (6.35 mm) to .500 inch (12.70 mm) of case.

4.7.11 Resistance to soldering heat (see 3.15). Capacitors shall be tested in accordance with method 210
of HIL-STD-202. The following details shall apply:

a. Depth of immersion in molten solder: wWithin .250 inch (6.35 mm) of the seal or case.
b. Test condition: G.
c. Cooling time prior to measurement after test: 10 #1 minutes.

d. Measurement after test: Capacitance and dissipation factor at +25°C shall be measured as specified
in 4.7.8 and 4.7.9 respectively.

5.1

L 7 12 Moitstur
2 1Stuy

0ist nce (see 3.16). Capacitors shall be tested in accordance with method 106 of MIL-
STD-202. The following details and exceptions shal L

a. Mounting: Capacitors shall be mounted by their normal mounting means. Except during measurements,
ths terminals shall be secured .S00 *.125 inch from point of egress to test jig.

o. Initial measurements: Not applicabtle.

c. Number of cycles: 20.

d. Polarization voltage: During steps 1 to & inclusive, a dc potential cf 100 volts or rated voltage,
whichever 1s less (see 3.1), shall be applied across the terminals of 50 percent of the capacitors.
No potential shall be applied to the remainingy 50 percent of the capacitors.

N
%)
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b.
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Sho:
-202. The follou1nn details an

Loading voiLtage: Not applicabie.

Final measurements: After the final cycie, capacitors shall be conditioned at +25°C $5°C at a
relative humidity of 50 25 percent for a period of at least 22 hours, but not more than 24 hours.
Uretectric withstanding voliage, insdlation resistancs,
be measured at +25°C as specified in 4.7.6, 4.7.5, 4.7.9

PR thm Lortmm sad Aommasd - eha! |

diszipation factor, ond zapacitar
, and 4.7.8 respectively.

TS &Ry

Vit
> The ol
2. ol

'ErT‘.f".ELf snatt U? 87
terminal from the capa
+.125 inch (£3.18 mm).

Mount1ng of spec1nens astened so that the body is restrained from movement. The
= a1

_____ s ad anmian cmanrad thae eha lan~th ~f
-Vlf’r"‘r"‘u slUl)"YFr"’l'k’l?, SO SPSCE0 Tnal Tne nNgun OF

o the edge of the supporting stud-terminal is .500 (12.70 mm

-
L3
51

e

Electrical-load conditions: During the test, rated voltage (see 3.1) shall be applied between the
terminals of the capacitor.

: Unless otherwise specified (see 3.1
mutuaily perpendicular directions (tata 8 hours), one paraltel and th
cylindrical axis.

Direction and duration of motion
1 t

Measurements during vibration: During the last cycle in each direction, an electrical measurement
shall be made to detect intermittent contacts of 0.5 ms or greater duration or open- or short-
circuiting.

Examination after test: YT Ul i indod o Al Shon®ian i  anmoo stame ehall ha vieisal ly
CXaminal 101 arier 1esy., whi TLL MOUNTES O (NT VioDraltion jig, Tapalituis Sfniglt Ut visualiy
examined for evi

ck (specified puise) (see 3.18 Capacitors shall be tested in accordance with method 2
¢ y:

)
«ception shatl apply

|Q
™
x

Mounting: Rigidly mounted by the body.

Test condition: 1 (100 G's pk).

Y-,

- socs AN s & e Al eams foas X
3 TeSt, o percent O1 raitu voititaye isec o.

lectrical Loading during shock: During th
appli i

e
ed between the terminals of the capacito
Measurements during shock: During the test, a cathode-ray oscilloscope or other comparabie means
capable of detecting i ttent contacts of 0.5 ms duration or greater shall be used as an

indicating device in determining any electrical failures.

Examinag st:
fractures, or any other vi

erminai strength (see 3.19). Capacitors shail be tested in accordance with method 211 of

I
-202. The following details and exceptions shall apply:

Test condition: A (axial and radial), 5 pounds; C (radial only), 5 pounds; and D (axial only).

Test condition: A (lugs), 10 pounds for 1 minute.

(08
[F2]
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4.7.16 Solaerapility isee 3.20). (apacitors shall ve tested 1n asccordance with method 208 of
MIL-STD-202. The following details shall apply (see 3.5.3.3):

a. The number of terminations of each capacitor to be tested: Two.

b. Depth of immersion 'n flux and solder: Both terminats shail be immersed to within .125 inch
(3.18 mm) of the capacitor body.

c. No physical damage after test.

4.7.17 AC conditioning (when specified, see 3.1) (see 3.21). Capacitors shall be exposed to the
vcltages, currents, frequenciec, end temperature specified (see 3.1) for 240 +48, -0 hours

4.7.18 Low-temperature conditioning and capacitance chanqge with temperature (see 3.22).

4.7.18.1 Low-temperature conditioning. Capacitors shall be placed in a chamber maintained at -55°C 3°C.
Rated voltage (see 3.1), shall be applied at this condition for 48 24 hours. The air within the
conditioning chamber shall be circulated.

4.7.18.2 (apacitance change with temperature. Capacitance shall be measured as specified in 4.7.8, at
the temperatures and in the order shown in table XIV.

TABLE XIV. Capacitance measurements.

| I |
| step { Temperature |
| i l
| 1 | -55°c $3°¢ |
f 2 | +25°C £5°C |
| 3 | +85°C £3°C |
f 4 | +105°Cc  =23°C |
| 5 | +125°C  £3°C 1/ 2/ |
| 6 | +25°¢C 25°C |
1/ Not applicable to characteristics K,
L, M, and N capacitors.
2/ When measuring insulation resistance

at +125°C, the applicable derated
voltage shall be used (see 3.1).

NOTE: The capacitance measurement at each temperature shall be recorded when two successive readings,
taken at 5-minute intervals, indicate no change in capacitance.

In addition (for qualification testing only), insutation resistance and dissipation factor shatl be measured
at high test temperature(s) (steps 3 and 4 of table XIV), as specified in 4.7.5 and 4.7.9 respectively.
Capacitors shall then be visually examined for evidence of breakdown, arcing, and other visible mechanical
damage.

4.7.19 Thermal shock and immersion (see 3.23).

4.7.19.1 Thermal shock. Capacitors shall be tested in accordance with method 107 of MIL-STD-202. The
foliowing details shall appiy:

a. Test condition: A, except that during step 3, capacitors shall be conditioned at high operating
temperature {(see 3.1).

b. Measurements before and atter cycling: HNot appiicable.

Source: https://assist.dla.mil -- Downbaded:201641—25T14462
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4.7.19.2 1mmersion. Within & to 24 hours after completion of temperature cycling, capacitors shall be
tested in accordance with method 104 of MIL-STD-202. The following details shall apply:

a, Test condition: 8.

ina’ cycle: Dielectric w voltege and inculation resystance at +25°C
1 1

cle
1fied in 4.7.6 ar

o1
-

4.7.20 Life (see 3.24).

4.7.20.1 2,000-hour (quslification inspection). Capacitors shall be tested in accordance with method 108
of MiL-5T0-202. The foilowing deteiie and exceptions shall apply:

Method of mounting and distance between specimens: Rigitj[y mounted by the body with a distance of
not less than 1-inch separation between units.

o
-

1
of the +85°C dc rated voltage; characteristics L, N, and R capacitors shall be subjected
percent of the +85°C dc rated voltage.

¢. Operating conditions: Characteristics K, M, Q, and § cepac1tors shall be sub)ected to
A o

The surge current shall be Limited to 1 ampere. When necessary, a suitable current-limiting
registor shall be inserted into the circuit, Means shall be nrn\l‘\d#d to assure that the full

required voltage is applied to the capacitor when current- l1n\t1ng resistors are used. Radiation
shall not be used as a means of heating the chamber.

d. Test condition: F (2,000 +72, -0 hours).

e. Heasurements after exposure: {apacitors shaii be returned to the inspection conditions specified
in 4.3, and shall be visually examined for deformation of body, obliteration of markings, and
teakage of filling compound, when applicable. Insulation resistance (at +25°C), capacitance, and
dissipation factor (at +25°C), shall then be measured as specified in 4.7.5, 4.7.8, and 4.7.9

racnactiva

Ly
rTesSpecliIveLy.

4.7.20.2 2,000-hour (gqroup B inspection) (see 3.24) Except as spec1f1ed in the following, capacitors
shalti be tested as specified i1n 4.7.20.1: Test duration: 000 +72, -0 hours at accelerated conditions
only.

4.7.20.3 Extended Life (see 3.24).

4.7.20.3.1 Following 2,000-hour qualification test. Capacitors tested under rated conditions shall be
continued on test for an additicnal 8,000 +96, -0 hours; measurements durvng and after exposure shali be

promel s abhodd afean ‘l nnn oL P 2 NNN QL D bhoiiman
sned ter 2,000 +96, -0 hours and every 2,000 +96, -0 hours the i

SCCOMPLIST arte
10,000 +96, -0 hours have elapsed.

~ ...-o‘l a sromhinad tacral A
© untiv & LORoINSG WOlay O

prooT test. Except as specified in the following, capacitors shait be tested as

a. Test temperature and tolerance: +125°C +4°C, -0°C.
b. Operating conditions: Characteristic R capacitors shall be subjected to 125 percent of the derated
voltage (see table iII, footnote 1/). Characteristics Q and S capacitors shall be subjected to 140

percent of the derated voitage {see tabie iII, footnote i/).

4.7.21 Funqus (see 3.25). Capacitors shall be tested in accordance with method 508 of MIL-STD-810.

wn
-
>
o

<

>

N
-
P-4
(]

5.1 Packaging reguirements. The reguirements for packaging shall be in accerdance with MIL-C-39028.
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6. NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is not
mandatory.)

€.1 Retin

14 retirning (hot solder dip) c‘ the Leads 1t require

.............. a

[¢3

see 3.5.3.1.

6.2 Acquisition regquirements. Acquisition documents must specify the following:

a. Titte, number, and date of this specification.

o. lesue 07 LLeISh Lo be Citud if Lhe Lolizitatio
documents referenced (see 2.1

e, number, and date of the applicable specification sheet, and the compiete type designation
3.1

d. Required levels of preservation and packaging and packing, and special marking (see section S).
e. Marking requirement for failure rate level (see 3.26.4).

~nz €

Harking requirements for tolerance and rated voitage leveis {(see 3.26.5).

=

6.3 Qualification (see 3.2). With respect to products requiring qualification, awards will be made only
for products which are, at the time of award of contract, qualified for inclusion in the applicable GPL,
whether or not such products have actually been so listed by that date. The attention of the contractors 1is
called to these requirements, and manufacturers are urged to arrange to have the products that they propose
to offer to the Federal Government tested for qualification in order that they may be eligible to be awarded
contracts for the products covered by this specification. The activity responsible for the QPL is U.S. Army
Laboratory Command (LABCOM), ATTN: SLCET-R-S, Fort Monmouth, NJ 07703-5302; however, information
pertaining to qualification of products may be obtained from the Defense Electronics Supply Center (DESC-E),
Dayton, OH 45444, Application for qualification tests shall be made in accordance with SD-6, “Provisions
Governing Qualification" (see 6.3.1).

6.3.1 Prov1sxons Governing Qualification. Copies of "Provisions Governing Qualification” may be obtained
upon app ng Officer, Naval Publications and forms Center, Standardization Documents Qrder
Desk, Bui

L 1 A s amtbimm smfammand o /‘-..\—u.;-n-,- acatl 13 masd Same ~d s hn-“";nq“n— will avmansansca

O.% APPLILaL 1O nivirmatl on, Lapal i Lur s> LyuriTu UIIUCI Pl UVI)I\JII} vl LS bVC FiLatiun will TAPCT TS
failure at a rate depending almost excLus1veLy upon the manner in which the capacitors are used. Ffor

military applications, in view of their Limited long term moisture resistant characteristics, these
capacitors should be used in potted or encapsulated circuit packaging systems. 2/ In any case, the
acquiring activity should review the specific application. Where the capacitors are not incorporated in an

encapsulated or potted circuit package, hermetically sealed foil capacitors of MIL-C-19978 or her-et1cally
sealed metallized capacitors of MIL-C-39022 or MIL-C-83421 are recommended. In addition, the Life of the
capacitors spacifiad herein is primarily depandent urnon t

capacitors specified herein is primsril endent the operating temperature and applied voltage. The
P P P 7 Gep Bpon [ 9 LT

iV
hey
should not be used above rated voltage or temperature.

6.4.1 Hounting. Capacitors covered by this specification should be mounted by a bracket or ¢
they should be potted when vibration or shock are Likely to be encountered in service. When a bracket or

clamp is used, care should be taken to assure that the capacitor body is not deformed.
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6.5 Intercnangeapicity. (apacitors specified as style (TM, characteristic V of MIL-(-27287/1 (USAF) are
directly replaceable by style CFRO2AM of MIL-C-55514/1A in the same +B5°C voltage rating, capacitance value,
tolerance, and in FRL-M.

soe - . 1 s . [P T EEaSalalr P Arman S e ' -

tedr cverl Tawoel ot o Wiols die vwstoge deicibe 10 Tl o, G Dlrat s fae Wl es a7 s Teind wieny e

+85°C, un-ts are unilateraily interchangeabie.

6.6 PIN. The PIN should be structured in accordance with 1.2.1.

6.7 Subject term (key word) listing.

Capzzitanze

6.8 Changes from previous issue. Marginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.
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APPENDIX

QUALIFICATION-SUBMITTAL PLANS

1C.  SCOPE

10.1 Scope. This appendix details the qualification-submittal plans for capacitors to be subjected to
the gqualification inspection specified in this specification. These plans specify the sample size, sampling
criteria, and Limits of coverage for the type of qualification sougnt. This appendix is a mandatory part of
the specification. The information contained herein is intended for compliance only.

20. SUBMISSION

20.7 Sampie singie-type. The following details shall apply:

a. Sample size: 122.

b. Sampling criteria: Sample units of the same style, rated voltage, terminal, characteristic,
capacitance, and capacitance tolerance.

S
i

(2]
r-

20.1.2 Single-voltage. The following details apply:

a. Sample size: 122.

b. Sampling criteria: Sample units of the same style, same characteristic, highest capacitance,
tightest tolerance and same voltage rating 2/ LY
ghtest tclerance, and same voltage rating. 3/
c. Limts of coverage @Qualification coverage wiltl be extended to all lower capacitance values and
brfader terances in the style, characteristic, and voitage rating represented.

20.1.3 ctombined voltage. The following details apply:

a. Sample size and voltage: 122 (61 each of any two adjacent voltages).

b. Sampting criteria: Sample units of the same style, characteristic, highest capacitance, and lowest

------ s LS
\.ULCI anvc. 27 R/

c. Llimits of coverage: Qualification coverage will be extended to all lower capacitance values and
broader tolerances 1n the style, characteristic, and both voltage ratings represented.

20.1.4 cComplete style. For complete style, submission shall be in accordance with table XV.

30.1 Description of 1tems. The contractor shall submit a detailed description of the materials and
constructional features of the capac‘. tors uculg >uu_|=\.l.=u to quatification inspection, ‘lﬁC\Uuulg information
as to whether they are impregnated or filled, the type and quantity of the impregnant or filling compound;
the type, thickness, and the number of layers of plastic film and foil or metallization; the material,

thickness, and applied finish of the case, as well as detaiils on the end seal and terminal assembiy.

30 2 fertaitrcaton _of materials. The contractor shalt submit certification, n duplicate, that the
materials used in their components are in accordance with the sppiicabie specification requirements.

[[¥N]

/ Styles with more than one characteristic available will require separate submission for each
characteristic.

Y (Note: When axial and racial terminals appiy to the same sample group, capacitors shall be diviced

equaily netwesn the Two Terminals typas.)
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TABLE XV. Qualification samples.

! ! |
1 Style | Type designation | Sample size |
[ I | |
| CFRO2 | CFRO2AMBIOSGM | 61 |
| | CFRO2AMC105GM ! 61 !
| | CFRO2AME1056M | 61 ;
i ; CFROCANF 104eN ) 61 .
1 | CFRO2AQB1OSFM i 61 |
) | __CFRO2AQCI0SFM i 61 a
l I l |
| CFRO4 | CFRO4AMC104GM | 61 |
| |  CFRO4RME104GM | 61 ]
| | CFROAAQB104FM | 61 |
| | CFRO4RQCI04FM | 61 |
| | CFROLAQET04FM ] 122 |
| |  CFRO4ASA105FM { 61 |
L | _CFRO4RSA10SFM 1 61 1
I | | I
| CFROS | CFROSARASO6FM | 61 |
| | CFRDSARB206FM | 61 |
| | CFROSARCI06FM | 61 |
| | __CFROSARESOSFM | 61 |
| | I |
i CFRO6 | CFROGARASOGFM | 61 !
| | CFRO6RRB206FM | 61 |
| | CFROGANC106FM | 61 !
1 | CFROG6RNE335FM 1 61 1
! | l l
i CFRO9 | CFRO9ARA1IB6FM | 61 |
l | CFRO9ARB1OGFM | 61 |
| | CFROSARHSOSFM | 61 |
| | CFROSARC39SFM ] 61 1
| 1 | I
| CFR12 | CFR12RRAS63GM | 61 |
! | CFR12RRG273GM ! 6% |
| |  CFR12RRH822GM i 61 i
‘ | __CFR1I2RRK332GM | 61 |
i | | I
| CFR13 |  CFRI3ALB306JM ) 61 |
| | CFRI3ALC206JM | 61 |
! | CFRI3ALE1D6JM | 122 1
| | | [
| CFR14 | CFR14LLB306JM ! 61 |
( |  CFRI4LLC2D6JIM | 61 |
! | __CFRI4LLE106IM ! 122 1
i | o |
CFR15 i CFR15AKCI05JM ' 61 |
. | CFR15AKET05 M ! 61 |
| | CFR15AKF105JM i 61 [
! | CFRISAKLS64JM i 61 i
! | i i
! CFR1€ | CFRI6RRAG83GH ! 81
i | CFRI6RRA1BLGM | 61
] | CFR16RRA224GM ! 61 |
I |__CFRI6RRA105GH ‘ 61 |

~Ny
0
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TABLE XV. Qualification samples - Continued.

Stylte i Type designation Sample size

! | i

| i 1/ | !
! CFR26 | CFR2-LRA106JM | 61 i
i CFR27 | CFR2-LRA506JM i 61 |
| | CFR2-LRGS5054M ] 61 |
i i CFR2~-LRGSOGIM ' 61 '
| | CFR2-LRBS505JN | 61 |
1 | _CFR2-LRBSO6JM | 61 l
|

{ CFR29 I CFR29RRAT106IM ; 61 |
| | CFR29RRA5064M | 61 ]
| | CFR29RRG3Q5JM | 61 |
i | CFR29RRGS06JM | &1 !
| | CFR29RRB3QS4M ~ | 61 i
| | CFR29RRBSO6JM | 61 |

1/ The complete type designation shall include a "6"
or "7" for styles CFR26 or CFR27.

CONCLUDING MATERIAL
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Havy - AS, MC
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 STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL

1. The preparing activity must complete blocks 1, 2, 3, and 8 In block 1, both the document number and revision
letter should be given

2. The submitter of this form must complete biocks 4, 5, 6, and 7.
3

The preparing activity must provide a reply within 30 days from receipt of the form.
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requirements on current contracts. Comments submitted on this form do not constitute or
waive any portion of the referenced document(s) or to amend contractual requirements.
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